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Highlights from the previous volumes Disorder in metals makes Casimir forces flucutate
Neutral objects in vacuum attract each other due to the celebrated Casimir force. This force, typically measured between close metallic plates, also arises between a small sphere and a metallic plate, a configuration introduced by Casimir and Polder and considered in our work.
The Casimir-Polder force originates from the quantum fluctuations of the electromagnetic field which are scattered back and forth between the sphere and the plate. Most field fluctuations incident on the plate are specularly reflected off the surface. For a small sphere, the resulting force is independent of the scattering properties of conduction electrons in the metal. Some fluctuations, however, have a more adventurous trajectory: they penetrate the metal, accelerate conduction electrons that propagate through the bulk heterogeneities and eventually reemit fluctuations that can resume their propagation to the sphere (see figure) . We have shown that this mechanism induces spatial fluctuations of Casimir-Polder forces. Their magnitude crucially depends upon the elastic scattering rate of conduction electrons and can therefore be considered as a probe of metallic disorder. At nonzero temperature, these spatial fluctuations disappear. 
Accurate determination of Curie temperature in helimagnet FeGe
Cubic helimagnet FeGe, the prototype of skyrmion materials near room temperature, has emerged and may impact future information technology. The magnetic entropy change (MEC) of helimagnet FeGe and the close relationship between the MEC and critical exponents of a secondorder phase transition were studied. A relatively small MEC under external high magnetic field indicates the coexistence and competition between exchange anisotropy and magneto-crystalline anisotropy, and a stable balance is formed in the precursor region when the applied magnetic field cannot completely transform FeGe into a single magnetic structure phase. Based on the obtained magnetic entropy change and critical exponents, an accurate Curie temperature of helimagnet FeGe under zero magnetic field is confirmed to be 279.1 K, lower than 282 K deduced directly from the derivative magnetic susceptibility and higher than 278.2 K previously reported. So , the accurate determination of Curie temperature is conducive to reconsider the inhomogeneous chiral-spin state and reconstruct the magnetic-phase diagram in the precursor region of helimagnet FeGe. 
Unidirectional control of optically induced spin waves
For future information technologies, the field of magnonics is rapidly emerging. Spin waves -collective modes of spin precessions-are promising information carriers in magnonics, as Joule heating is negligible and propagation damping is low. Spatial control of the spin wave is indispensable for future application such as spin-wave switching, spin-wave-assisted recording, and sensing of small magnetic fields. In this article, unidirectional control of optically induced spin waves in a rare-earth iron garnet crystal is demonstrated. We observed the interference of two spin-wave packets with different initial phases generated by circularly polarized light pulses. This interference results in unidirectional propagation if the spin-wave sources are spaced apart at 1/4 of the wavelength of the spin waves and the initial phase difference is set to π/2. The propagating direction of the spin wave is switched by the polarization helicity of the light pulses. Moreover, in a numerical simulation, applying more than two spin-wave sources with a suitable polarization and spot shape, arbitrary manipulation of the spin wave by the phased array method was replicated. This achievement opens up a field of magnetic materials science and explores an alternative sensing technique using magnetic fields.
Optically induced spin waves propagating to the right.
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When theories cooperate: Quadrupole moments of Cd nuclei
The nuclear quadrupole moment (Q) of the 5/2 + isomeric state of 111 Cd, of particular importance to the interpretation of Perturbed Angular Correlation (PAC) experiments in condensed matter, was determined by combining existing PAC data with high-level ab initio molecular calculations for cadmium-dimethyl and hybrid density functional theory for metallic Cd. A revised value of Q = .641(25) b is found, much reduced from earlier estimates. Using this number together with earlier solid-state experiments allows to obtain Q for the 11/2 − states of 107,109 Cd. These new results, combined with the values for heavier Cd isotopes from atomic data, also recently revised, permit a precise determination of Q for the long series of 11/2 − states in Cd. The earlier proposed linear dependence of Q on mass number clearly stops around mass 110, in perfect agreement with new nuclear covariant density functional theory calculations. The success of the present cooperation demonstrates that solid-state, molecular, atomic, and nuclear theories have reached maturity in favourable cases.
New quadrupole moment values for 11/2 − and 5/2 + states in light Cd isotopes from atomic (dots) and solid state (squares) data, for 11/2 − states compared to nuclear theory (open circles)
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